


W87

B83

W76/W88

B61

W80

W62/W78

Enduring U.S. Nuclear Weapons Stockpile
Weapon System Groups for the Active Stockpile



William Jefferson Clinton
President

“Five years ago, I directed the development of the Stockpile Stewardship Program to maintain our

nuclear arsenal through science.  The program is an essential safeguard to accompany the Compre-

hensive Test Ban Treaty.  In fact, I don’t think we can get the Treaty ratified unless we can convince

the Senate that the Stockpile Stewardship Program works; that we will try to make the world safer

from the dangers of nuclear development and nuclear use in other countries.  Now, by combining

past nuclear data with the high-tech simulations that computers like those here at Los Alamos make

possible, we are keeping the arsenals safe, reliable, and effective.”

Los Alamos National Laboratory
Los Alamos, New Mexico
February 3, 1998

Presidential Perspective on Stockpile Stewardship
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“Today, America as it has for more than 50 years, relies upon a credible nuclear deterrent provided

by the weapons designed, built, and maintained by the Department of Energy.  Our nuclear deterrent

helped win World War II and the Cold War, and it remains a key component of our national security

strategy.  However, we must reduce the dangers of nuclear weapons worldwide.  Supporting the

Stockpile Stewardship Program to maintain confidence in the safety and reliability of our Nation’s

nuclear stockpile without testing is my top national priority.”

United States Senate
Washington, D.C.
July 22, 1998

Bill Richardson
Secretary of Energy

Message from the Secretary of Energy

Executive Overview iii



Executive Overview iv



PREFACE

This is the unclassified Executive Overview of the classified Department of Energy (DOE) Fiscal
Year 2000 Stockpile Stewardship Plan (a.k.a. the Green Book).  By direction of the National Defense
Authorization Act for Fiscal Year 1998 (Public Law 105-85), the Stockpile Stewardship Plan and
subsequent updates are due to the Congress by March 15th of each year.

The Stockpile Stewardship Plan is a corporate-level, multi-year program plan that describes the
Stockpile Stewardship strategy to ensure high confidence in the safety and reliability of the nuclear
weapons stockpile.  The Stockpile Stewardship Program is driven by requirements of the Presiden-
tially approved Nuclear Weapons Stockpile Plan, the Presidentially mandated annual requirement to
certify the safety and reliability of the U.S. nuclear weapons stockpile, other Presidential Decision
Directives, and the Department of Defense’s (DoD) 1994 Nuclear Posture Review, which was
revalidated in the May 1997,  Quadrennial Defense Review.

This is the first year, since the process of developing Stockpile Stewardship Plans began back in
1995, that we have been able to successfully align our planning and budget cycles.  This alignment
allowed DOE to issue a first draft of the Plan in late September 1998, in support of the
Administration’s FY00 budget deliberations.  Another change this year is that the Plan provides cost
estimates by activity for each chapter, where previous years’ plans provided only summary level
budget figures.

In the development of the Stockpile Stewardship Plan, extensive consultations took place with the
Stockpile Stewardship Program Executive Review Group (ERG), which was established to provide
expert analysis and assistance to DOE on the adequacy of the Stockpile Stewardship Plan.  The ERG
is chaired by the Under Secretary of Energy and includes senior officials of the National Security
Council staff, the Office of Science and Technology Policy, the Office of Management and Budget,
DoD, other federal agencies, and “nuclear community” experts.  In addition to informal discussions
with individual ERG members, a formal meeting of the ERG was held in Washington, D.C., on
October 29, 1998.

The overall consensus of the ERG was that the FY00 Plan is a vast improvement over previous
plans.  The bases for this conclusion is that DOE delivered on each goal for the preparation of the
FY00 Stockpile Stewardship Plan and implemented  recommendations made by the ERG on the
FY99 Stockpile Stewardship Plan.  Namely, that the draft Plan must be issued in time to influence
the coming fiscal year’s budget deliberations and the associated budget data must be included at the
activity level.  These recommendations were fully met this year by DOE.  Further progress on
defining priorities and describing the integration of all program elements have been highlighted by
the ERG as areas that require improvement in the FY01 Plan.

         Executive Overview v



Executive Overview vi



Assistant Secretary Vic Reis
on the

Stockpile Stewardship Program

     Dr. Victor H. Reis
      Assistant Secretary
       for Defense Programs

The United States’ policy governing the nuclear weapons stockpile has
undergone profound change to reflect the new and continually evolving
geopolitical and military requirements of the post Cold War world.  In the
past, confidence in the stockpile was ensured through weapons research
and development at the national laboratories, supported by an extensive
production complex and nuclear testing.  In the early 1990s, the United
States announced a halt in the production of new nuclear weapons and a
moratorium on nuclear testing.

President Clinton has continued the moratorium on testing and initiated
the Stockpile Stewardship Program challenging the Department of
Energy (DOE) and the Department of Defense (DoD) “to explore other
means of maintaining our confidence in the safety, reliability, and perfor-
mance of our weapons.”  The Congress has supported this initiative
through passage of the National Defense Authorization Act for Fiscal
Year 1994, Public Law 103-160, directing the Secretary of Energy “to
establish a stewardship program to ensure the preservation of the core
intellectual and technical competencies of the United States in nuclear
weapons.”

In September 1997, when the President submitted the Comprehensive Test Ban Treaty (CTBT) to the U.S.
Senate for ratification, he emphasized his continued support and confidence in the Stockpile Stewardship
Program and announced that the United States would pursue a true zero-yield CTBT as a means of making
the world safer from the dangers of nuclear development and nuclear use in other countries.

Challenges for the Stockpile Stewardship Program
As the underpinning for the CTBT, the Stockpile Stewardship Program faces the following challenges:
maintain the safety and reliability of an aging stockpile while carrying out the concurrent responsibilities to
enhance the nuclear weapon science and technology base; maintain the capability to design, fabricate, and
certify new warheads; demonstrate a capability to refabricate and certify weapon types in the enduring
stockpile; restructure and modernize the weapons complex; ensure tritium availability; dismantle hundreds of
excess weapons; and, retain capabilities to resume nuclear testing, consistent with Presidential Decision
Directives and the START II Treaty should national security so demand in the future.  The Department is
currently meeting these challenges and is confident in its abilities to maintain the aging stockpile for the
indefinite future without testing and to keep all risks at a manageable level.  Although it has been nearly 10
years since the last nuclear weapon entered the stockpile and over six years since the last underground
nuclear test, we continue to have high confidence in the safety and reliability of the current stockpile.  This
conclusion is based on the recent findings in the annual certification of the nuclear weapons stockpile that
was transmitted by the Secretaries of Energy and Defense on December 22, 1998, to the President.   This
certification states that the stockpile is safe and reliable and that there is no need to conduct an underground
nuclear test.  This is the third consecutive year in which the capabilities of the Stockpile Stewardship Pro-
gram have been utilized to certify the stockpile.

Focus on the Stockpile
As evidenced by the successful completion of this year’s annual certification process, our highest ongoing
priority is to ensure the operational readiness of the nuclear weapons stockpile.  Directed stockpile activities,
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formally approved by the DoD, support these top priorities.  As responsible stockpile stewards, we are con-
ducting the appropriate balance of surveillance, experiments and simulations today.  At the same time, we are
investing in advanced scientific and manufacturing capabilities for the future to ensure the capability to
assess, refurbish as required, and certify that the enduring stockpile is safe and reliable.

The annual certification process is an important  indicator of the current condition of the stockpile.  Signifi-
cant progress has been made this past year that will help to ensure the safety and reliability of the enduring
stockpile for the foreseeable future.  For example, under the Stockpile Life Extension Program, the Depart-
ment is working closely with the DoD to finalize detailed plans to extend indefinitely the lifetime of each
weapon system.  With respect to tritium production, current policy requires DOE to develop a new production
source by approximately FY05 to support a START I nuclear stockpile with a five-year reserve, and to
maintain the ability to “hedge” to a START I level even after the START II Treaty enters into force.  To meet
this requirement, Secretary Richardson announced his decision on December 22, 1998, to utilize Tennessee
Valley Authority (TVA) reactors as the primary source of tritium production.  Consistent with the
Department’s dual- track strategy for tritium production, the linear accelerator option has been designated as
the backup technology.  The Department will complete key design activities for the accelerator, but will not
initiate construction.

Manufacturing Capabilities
Consistent with the responsibility to restructure and modernize the weapons complex, the Stockpile Manage-
ment and Restructuring Initiative (SMRI) is right-sizing the production complex.  A modernization plan is
being developed to meet forecasted requirements for the 21st century.  The Advanced Design and Production
Technologies (ADAPT) Initiative is radically changing how DOE supports the nuclear weapons stockpile by
infusing new product and process technologies, and by adopting state-of-the-art business and engineering
practices.  In addition, Secretary Richardson announced on December 21, 1998, that he will not make a
decision on a proposal to consolidate contracts at defense weapons production facilities until a review of the
management structure throughout the DOE is conducted.

The plants and laboratories continue to provide critical components for the stockpile.  During FY98, almost
1000 Limited Life Components (LLCs) were produced, and plans call for the production of over 1,300 LLCs
in FY99.  A Tritium Extraction Facility will be constructed at the Savannah River Site to support tritium
requirements for the enduring stockpile.  The Kansas City Plant has now been qualified for the production of
tritium gas reservoirs for the W76, W78 and W80 warheads.   Sandia National Laboratories (SNL) will soon
have a new production facility on-line for neutron generators and will deliver almost 300 units in FY00.   In
addition to providing LLCs, the weapons complex is performing major refurbishment actions on several
weapon types, including the B61, B83 and the W87.  In December 1998, the Y-12 Plant at Oak Ridge com-
pleted and shipped to the Pantex Plant the first refurbished canned sub-assembly for the life extension pro-
gram for the W87 under our Stockpile Life Extension Program.  In early February, the first deliveries of
electronic and mechanical parts for the W87 life extension were shipped to the Pantex Plant from the Kansas
City Plant.  The first W87 life extension unit was assembled in late February with the first group of units due
for delivery to the Air Force in May.  This is considered a major milestone in meeting a DOE commitment
made to the Air Force.

In support of current and planned refurbishments, DOE is taking significant steps toward establishing key
manufacturing processes for other components needed to support the stockpile.  For example, Los Alamos
National Laboratory (LANL) demonstrated an initial pit fabrication capability in FY98, a capability the DOE
has not had since the closure of the Rocky Flats Plant in 1989.  By FY01, LANL will produce the first pit for
stockpile use.  By FY07, LANL will have a limited capability to manufacture replacement pits for the units
destroyed during surveillance activities, and plans are being developed for a pit production facility to meet
increased demands, as necessary.  In Fiscal Years 1998-1999, the Y-12 Plant continued the resumption of
operations for processing uranium materials, and  met its W87 life extension program first production mile-
stone.  In addition, over 1,000 nuclear warheads were safely dismantled at the Pantex Plant in FY98, approxi-
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mately 275 dismantlements will be completed in FY99, and 375 dismantlements are planned for FY00.

On December 22, 1998, Secretary Richardson announced that the Savannah River Site is the preferred site for
a facility to disassemble plutonium pits from weapons being taken out of the stockpile.

Simulation and Computing
Under the Stockpile Stewardship Program, high-performance computational modeling and numerical simula-
tion provide the critical integration of theory, existing data, new experimental results, and predictions into
results that can be verified and validated.  Advanced computational capabilities (application codes, computing
platforms, and various tools and techniques) are being developed under the Accelerated Strategic Computing
Initiative (ASCI) and integrated into ongoing stockpile computational activities.  ASCI simulation codes are
already providing unprecedented capabilities to the weapons program.  We are not only doing the same things
faster, but we are also performing calculations and simulations that were impossible to contemplate before.
For example, as announced by Vice President Gore and Secretary of Energy Bill Richardson on September
22, 1998, the ASCI/IBM partnership achieved one key Blue Pacific milestone a full three months ahead of
schedule.  A world record 1.2 trillion floating point operations per second was achieved on a hydrodynamics
benchmark while a second benchmark run set a world record with 70.8 billion zones.  Silicon Graphics, Inc.
delivery of the Blue Mountain three teraOPS machine to LANL was the most recent step on our path toward
balanced systems capable of 100 trillion floating point operations per second.  These computers are roughly
15,000 times faster and have roughly 80,000 times the memory of the average desktop PC.  Additionally, they
have over 75 trillion bytes of disk storage capacity, or more than enough to hold all the information contained
in the more than 17 million books of the Library of Congress.  These computer platforms build upon the
success of DOE’s one teraOPS machine, Option Red, developed by Intel Corporation several years ago.  This
unprecedented computational power is also being made available to the university community through ASCI’s
Academic Strategic Alliances Program to conduct unclassified projects in areas related to nuclear weapons,
science and engineering.

Experimentation
In the area of research on weapon aging, approximately 100 stockpile weapons are thoroughly examined each
year.  The results provide data not only for assessing the current safety and reliability of the stockpile, but also
for the development of predictive models and age-focused diagnostics required to anticipate weapon refur-
bishment requirements.  Our studies have confirmed that some stockpile high explosives (HEs) are extremely
stable, and the others are changing slowly in a predictable manner.  For example, the Enhanced Surveillance
Program (ESP) is developing the technologies and methods, as well as a fundamental understanding of
materials properties and weapons science, to significantly improve detection and predictive capabilities.  The
ESP identified an aging mechanism in a stockpile high explosive, ultimately concluding that the changes
actually improved the stability of the explosive.  This assessment is permitting us to reuse the high explosive
during the W87 life extension program, thus avoiding significant costs.   The Department has also embarked
on a novel strategy to rapidly age plutonium, which will help determine the lifetime of components made
from this material.  While not complete, these investigations indicate that, at this time, the weapons in the
stockpile are aging without detriment to safety and reliability.

Equally important to understanding all aspects of weapons physics and the aging properties of plutonium are
the results gained from conducting subcritical experiments.   Two subcritical experiments were conducted in
FY98 and three subcritical experiments are planned in FY99.   Two subcritical experiments are planned for
FY00 and additional subcritical experiments are being considered.  Information from these tests is key to
being able to qualify the pit production facility at LANL and certify new build pits.   These experiments also
contribute significantly to the maintenance of the critical infrastructure and skilled personnel at the Nevada
Test Site.  Subcritical experiments are consistent with the CTBT’s ban on nuclear testing, and will help ensure
that the existing U.S. nuclear weapons stockpile remains safe and reliable.
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New Facility Construction
Construction is well underway for two major facilities that are essential to the long-term success of the
Stockpile Stewardship Program - the National Ignition Facility (NIF) and the Dual-Axis Radiographic Hydro-
dynamic Test Facility (DARHT).  NIF, the world’s largest multi-laser facility, will enable our scientists to
generate temperatures and pressures approaching those that occur in nuclear weapons, which will provide data
essential to test the validity of computer based predictions, and demonstrate how aged or changed materials in
weapons could behave under these unique conditions.  The NIF is scheduled to begin experiments using the
first eight laser beams in October 2001, and the entire NIF project is scheduled for completion by October
2003.  The DARHT facility will examine an imploding pit model from two different directions with greatly
improved resolution.  The first arm of the facility was completed in September 1998, and experiments are
scheduled to begin in FY99.  Construction of the second arm will be completed in FY02.

Partnership with DoD
During this past year, DOE and DoD have worked together to enhance coordination on the Stockpile Steward-
ship Plan.  DOE’s Office of Defense Programs and DoD’s Office of Program Analysis and Evaluation, along
with a robust team of action officers from the military services and other offices within the Office of the
Secretary of Defense, have jointly evaluated several issues.  Specifically, they evaluated the scope and pace of
pit manufacturing, a new source of tritium production, the NIF, and the ASCI.  In October 1998, these analy-
ses were presented to the Nuclear Weapons Council  which:  endorsed the NIF and ASCI baseline programs;
reviewed the tritium production options pending the decision by Secretary Richardson; and, recommended no
near-term changes for pit manufacturing.  These efforts proved quite valuable and DOE will continue to
interact with DoD and other members of the nuclear community in the development of future Stockpile
Stewardship Plans.  In this regard, discussions are underway with the DoD concerning future joint evaluations
on test readiness and manufacturing infrastructure.

Summation
As previously stated, President Clinton was advised by the Secretaries of Energy and Defense on December
22, 1998, that the current stockpile is safe and reliable.  Today’s stockpile is certifiable because each weapon
system was based on a design that was state-of-the-art at the time it entered the stockpile and was subjected to
numerous underground nuclear tests.  Of paramount importance to this annual certification process is the
continuing availability of our nuclear test experienced workforce during the period of transition as new tools
and capabilities are implemented, calibrated, and proven to be an adequate replacement for nuclear testing.
Maintaining the U.S. nuclear weapons stockpile without nuclear testing will continue to challenge DOE’s best
capabilities.  Despite these challenges and associated risks, we are confident that the Stockpile Stewardship
Program provides the framework for continued success and confidence in a prudent resource methodology.
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 STOCKPILE STEWARDSHIP PLAN EXECUTIVE OVERVIEW

Today’s National Security
Environment

sizing his continued support and confi-
dence in science-based stockpile steward-
ship, announced that the United States
would pursue a true zero-yield Compre-
hensive Test Ban Treaty (CTBT) as a
means of reducing the danger posed by
nuclear weapons proliferation.  The Presi-
dent also outlined a series of safeguards
that define the terms under which the
United States would enter the CTBT.  The
first safeguard specifically directs the con-
duct of a Stockpile Stewardship Program
to ensure the safety and reliability of the
stockpile.

A credible nuclear deterrent remains a cor-
nerstone of U.S. national security policy.
On September 22, 1997, President Clinton
transmitted the CTBT to the U.S. Senate
for its advice and consent to ratification.
Then, on February 3, 1998, while at Los
Alamos National Laboratory (LANL),
President Clinton said, “Five years ago, I
directed the development of the Stockpile
Stewardship Program to maintain our
nuclear arsenal through science.  The pro-
gram is an essential safeguard to accom-
pany the CTBT.  In fact, I don’t think we
can get the Treaty ratified unless we can
convince the Senate that the Stockpile
Stewardship Program works; that we will
be secure while we try to make the world
safer from the dangers of nuclear devel-
opment and nuclear use in other countries.
Now, by combining past nuclear data with
the high-tech simulations that computers
like those here at Los Alamos make pos-
sible, we are keeping the arsenals safe, re-
liable, and effective.  And we’re doing it
without detonating a single explosion.”

Under the current Nuclear Weapons Stock-
pile Plan (NWSP) approved by the Presi-

In the early 1990s, as part of its world lead-
ership role in arms control, the United
States halted production of new nuclear
warheads and declared a moratorium on
nuclear explosives testing.  In 1993, Presi-
dent Clinton continued the moratorium on
nuclear explosives testing and initiated the
Stockpile Stewardship Program challeng-
ing the Department of Energy (DOE) and
the Department of Defense (DoD) “to ex-
plore other means of maintaining our con-
fidence in the safety, reliability, and per-
formance of our weapons.”  Congress sup-
ported the initiative through passage of the
Fiscal Year 1994 National Defense Autho-
rization Act that directed the Secretary of
Energy “to establish a stewardship pro-
gram to ensure the preservation of the core
intellectual and technical competencies of
the United States in nuclear weapons.”

In August 1995, President Clinton, empha-

President Clinton at Los Alamos National Laboratory.
In a speech at LANL on February 3, 1998, President
Clinton spoke about the importance of the DOE Stock-
pile Stewardship Program for ratification of the Com-
prehensive Test Ban Treaty.
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12 Plant, Oak Ridge, Tennessee; and, the
Savannah River Site, Aiken, South Caro-
lina.

In addition to maintaining the program-
matic and site infrastructure at these loca-
tions, DP is proceeding with a major ini-
tiative to rightsize the manufacturing com-
plex to better match significantly reduced
workloads and budgets with maintenance
of capability.  This rightsizing is being
conducted consistent with the Stockpile
Stewardship and Management Program-
matic Environmental Impact Statement
(PEIS), the Record of Decision for which
was signed by the Secretary of Energy on
December 19, 1996.  The PEIS formally
defines the architecture of the weapons
complex for the future.

As stated earlier, the success of the Stock-
pile Stewardship Program depends on a
strong partnership interaction between
DOE and DoD.  Along with existing work-
ing relationships, through which most
communication between Departments is
accomplished, there is a codified process
involving a number of organizations which
enhance this interaction.

Foremost of these organizations is the
Nuclear Weapons Council (NWC) which
is made up of senior officials representing
both the DOE and DoD.  The NWC is re-
sponsible for coordination and resolution
of nuclear weapons issues that arise be-
tween DOE and DoD concerning devel-
opment of stockpile options, programming
and budget matters, new weapon design/
performance/cost tradeoff proposals, pro-
duction, retirement, surety, and mainte-
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nance, as well as for providing broad guid-
ance regarding priorities for nuclear weap-
ons system research.  Organizationally, the
NWC has one committee and one work-
ing group providing assistance in issue
resolution,  the Nuclear Weapons Stand-
ing and Safety Committee (NWCSSC) and
the Nuclear Weapons Requirements Work-
ing Group (NWRWG).

The NWCSSC is a joint DOE-DoD com-
mittee of senior officials which examines
and staffs major issues and provides the
NWC with recommendations for resolu-
tion.

The military services work closely with DOE on field
engineering, operational training, procedures and
documentation for safe handling of nuclear weap-
ons.

The NWRWG enhances the deliberative
decision-making process by creating a fo-
rum to provide additional senior-level at-
tention to nuclear weapons issues.  The
NWRWG reviews, prioritizes, and where
appropriate, more precisely defines high-
level DoD nuclear weapons requirements
for a number of key planning documents,
including the annual NWSM, the DoD’s
Long Range Planning Assessment, and the
DOE Stockpile Stewardship Plan.

Stockpile Stewardship
Challenges:  The Planning Basis

In the early 1990s, the United States halted
production of new nuclear warheads and
conducted what is expected to be its last
underground nuclear test.  Thus ended an
era in which the United States maintained
confidence in its nuclear weapons stock-
pile by continually replacing aging sys-
tems with new systems and in which
nuclear testing served as the ultimate ar-
biter of the safety and reliability of the
Nation’s nuclear weapons stockpile.

The requirements for the Stockpile Stew-
ardship Program emanate from the
changes brought about by the end of the
Cold War and will be further shaped, as
the program moves forward, by the global
security environment.  Because of our in-
ability to predict the future,  DOE’s capa-
bilities must be robust enough to deal with
uncertainties.

The global security environment will drive
implementation of the evolving Stockpile
Stewardship Plan.  There are difficulties
and challenges that are either known or are
likely to occur, which must be successfully
addressed.  Included among these chal-
lenges are:

〈 No nuclear testing.  The CTBT, signed
by the President in 1996 and submit-
ted to the U.S. Senate for ratification
on September 23, 1997, prohibits
nuclear testing unless the involved
State Party invokes the “supreme na-
tional interest” clause and withdraws
from the Treaty.  Currently, there is
high confidence in the safety and reli-
ability of the nuclear warheads in the
enduring stockpile.  This confidence is
based on understanding gained from 50
years of experience and more than
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